title "V123 beam synchronous encoder nodul e";
%lr awi ng 94028037

next assenbly 94028034

by C R Conkling Jr.

conversion Cctober 9, 1997 V101 input nodul es.
conversi on Cctober 29, 1997 28.152 M&
conver si on Novenber 4, 1997 56.304 MLz
conver si on Decenber 8, 1997 28.152 M&

drawi ng nunber 94028037: conpile with vmeid.mf that contains the
V123 nodul e serial nunber and revision nunber. Also conpile with a
SRAM m f that contains the initial state of the event trigger to
event code translation table - normally SRAM contents equal SRAM
address.

event encoder/input nodul e A16 addressing

0| R/ - BYTE status/|D PROM
1| R WBYTE CSR

1| RR WBYTE i nterrupt vector
1| R WBYTE interrupt |evel
1| RR WBYTE i nterrupt vector
1| R WBYTE FI FO

0| RF WLWORD revol ution

X| RF WWORD event code SRAM
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hannel c from P2 backpl ane
X| R/ - BYTE VME status/id
0| R WHI - BYTE channel enable
1| R WLO BYTE channel enabl e
Ol RR WHI - BYTE i nterrupt enable
1| RR WLO BYTE interrupt enable
0| -/ WHI -BYTE event trigger
1| -/ WLO BYTE event trigger
Ol R - H -BYTE | ost event
1| R - LO BYTE | ost event
1| BYTE unused
1| R - BYTE interrupt vector
1| BYTE unused
1| RR WBYTE interrupt |evel %
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%.AST_V101 = the nuneric value of the last V101 trigger channel %
constant LAST V101 = 63; % our V101 nodul es®%

% Conpi | er options:
connected pin CLOCK QUT to CLOCK IN for simulation
| ogi ¢ synthesis FAST, and ONE- HOT%

%Al tera LPM s used in this design%
i nclude "l pmroni; %/ME d PROMAo
i nclude "I pmramdq"; %56 x 8 SRAM\



include "csfifo"; %256 x 8 FIFO%
subdesi gn 94028037

(/ SYSRST, 9W/MNEbus system reset %
28 MHz, %8 M1z BEAM CLOCK backup cl ock%
SWR 15..12], Y%ase address conpari son%
BA[ 15..1], W/MEbus address |ines%
BAM 5..0], %W/MEbus address type%
/DSO, /DS1, /LWORD, %/MeEbus address control %
[AS, 11ACK, /VRITE, /IACKIN, %MEbus control %
/| TAKE_DATA, % nput nodul e bus data strobe%
TRIGGER 7..0], % nput nodul e bus dat a%
REVOLUTI ON_TI CK, 9RF system pul se indicati ng beam reference point%
BEAM CLOCK, %8 MHz RF system beam synchronous cl ock%
CLOCK IN : input; 9BEAM CLOCK if avail able, otherw se 28 MHz backup%

D31..0] : bidir; %ocal data & address buses%

/ DTACK, %acknow edge transfer%

ITRQ7..1], %elect interrupt request |evel %

/1 ACKOQUT, 9%/MEbus interrupt control %

/1 NP_ADDR, % nput nodul e bus M5B s of nodul e address%

INP_INT_VEC[7..4], % nput nodul e bus MSB's of nodul e interrupt vector%

/ BUSY, %begi nning of input nodule priority chai n%

14 MHz, % nput nodul e bus cl ock%

/ OFFLI NE, /SELECT, /| NTERRUPT_LED, %OFF LINE, VME SELECT, and | NTERRUPT LEDs%

/ EVENT_LED, /V101_EVENT_LED, /FlI FO EVENT_LED, %event trigger LEDs%

/ BEAM_CLOCK, /REVOLUTI ON_TI CK, %eam LEDs%

/H ENA, /LO ENA, /LWENA %odul e VMEbus data control %

CLOCK_QUT, %ink to CLOCK | N%

EVENT_LINK[3..1] : QUTPUT;) %event TI MELI NE out put, bi-phase mark
transm ssi on%

vari abl e

SHORT_AD, SWR _COWP, LINK, CLOCKFAIL, |NDEXFAIL, REV_RESET, CHANGE, EMPTY,
FULL, CLEAR, SRAM ADDRESS[7..0], CLEAR EXT_EVENT : node;

MODULE, SR[2..0], AL[10..0], DDTACK, I|RQX, CR[7..0], |DTACK, STATUS, | ACKOUT,
LOCAL, INT_SR[2..0], EVENT LINK[3..1], EXT_EVENT[S..O0],

COUNT24[ 4..0], DI SPLAY[15..0], SELECT[1..0], |NP_ADDR, EXTERNAL,
INT_VEC[7..0], INT_LEV[7..0], INP_INT_VEC[7..4], ENA VME, ER OS[3..0],

CLOCK FAIL[2..0], TICK FAIL[2..0], REVOLUTION 31..0], SYNC OS[1..0], READY,
EVENT_LED[ 1..0], COUNT15[ 3..0], COUNT2421, FIFO WRITE[1..0], FIFOREG IN7..0],
14 MHz, EVENT_CODE[7..0], FIFO REGS8..0], FIFO RESET,

V101_EVENT_LED[ 1..0], FIFO EVENT LED{1..0], |NTERRUPT_LED[1..0] : dffe;

TR _DATA[31..0] : tri;

%_PM functions%
PROM: Ipmromwth (LPMWDTH = 8, LPM WDTHAD = 5,
LPM FILE = "vreid. m ",
LPM ADDRESS CONTROL = "unregi stered", LPM OUTDATA = "unregistered");



SRAM : I pmramdqg with
(LPM WDTH = 8, LPM W DTHAD = 8,
LPM FILE = "sramm f",
LPM | NDATA = "unregi st ered",
LPM ADDRESS CONTRCOL = "unregi stered”,
LPM QUTDATA = "unregi stered”,
USE_EAB) ;

FIFO : csfifo with (LPMWDTH = 8, LPM NUMAORDS = 256);

%t at e machi ne, conpil ed one-hot %
FI FO READ: machine with states (SO, S1, S2);

%3-bit shift register, SR 2..0], clocked by 14 MHz to develop | ocal data
st robes, and VMEbus response, DTACK. SR 2..0] is held reset by DS[1..0].
VWhen a VMEbus cycle starts, DS[1..0] enable the shift register, the cycle
is delayed until VME_ENA indicates that the event |ink generator will not
need the SRAM for a VMEbus cycle tinme.

SR2 LATCH MODULE & ADDRESS 0-71ns after start
SR1 MODULE to WRITE = 71ns wite setup
SRO MODULE to DTACK = 142ns read access%

SR2.d = ENA_VME # SR2;

SR1..0].d = SR[2..1];

SR 2..0].clk = 14_Mz;

SR 2..0].clrn = /SYSRST & (!/DSO # !/DSl1);

%Address | atch%

AL[10..0].d = (BA[10..1], (/DS1 & !/Ds0));
AL[].clk = SR 2];

AL[].clrn = gl obal (/ SYSRST) ;

SWR_COWP
SHORT_AD

SWR[ 15..12] == BA[ 15..12]; %encoder base address%
BAM 5..0] == B"101X01"; %/MEbus short address%

% at ch encoder nodul e base address
nmodul e will respond byte between BASE _ADDRESS and + Ox7F
modul e will respond LWORD at BASE _ADDRESS + 0xC%
MODULE. d = SWR_COWP & ! BA11l & SHORT_AD & /1 ACK & (

/LVMORD & (/DSO $ /DS1)

# 1/ LMWORD & BA[10..2] == b"000010011");

MODULE. cl k = SR 2];
MODULE. clrn = /SYSRST & (!/DSO # !/DS1);

% atch five MSB's of input nodul e base address%
I NP_ADDR. d = SWR_COWP & BAll & SHORT_AD & /1 ACK;
| NP_ADDR. cl k = SR 2];

I NP_ADDR. clrn = /SYSRST & (!/DSO # !/DS1);

/1 NP_ADDR = ! | NP_ADDR;
%/MEbus dat a bus buffer enabl es%

/LWENA = | (MODULE & !/ LWORD);
/H ENA = | (MODULE & (!/DS1 & /DSO # !/LWORD)):



/LO ENA = I (MODULE & (/DS1 & !/DSO # !/LWORD) # STATUS);

9W/MESEL LED driver output%
SELECT[ 0] . d = VCC

SELECT[ 0] . cl k = MODULE;

SELECT[ O] .clrn = ! SELECT[ 1] ;
SELECT[ 1] . d = SELECT[O0];

SELECT[ 1] . cl k = DI SPLAY[ 15];
SELECT[ 1] . cl rn = gl obal (/ SYSRST) ;

/ SELECT = ! SELECT[ 1] ;

% ow frequency clock for LED displays%
DI SPLAY[ 15..0].cl k = 14_MHz;

DI SPLAY[].clrn = gl obal (/ SYSRST);

DI SPLAY[] = DI SPLAY[] + 1;

%vbdul e regi sters%
9WME | D prom contained in one of the 10K10 EAB s%
PROM address[4..0] = A[5..1];

% Command regi ster

CR7 = CLOCKFAIL read only
CR6 = INDEXFAIL read only
CR5 = unused

CR4 = unused

CR5 = unused

CR6 = unused

CR1 = | NTERRUPT ENABLE
CRO = MODULE ENABLE

i nterrupt on command register status bit change%
CR7..6].d = (CLOCKFAIL, | NDEXFAIL);
CR7..6].clk = CHANGE;

CHANGE = / SYSRST & (CLOCKFAIL, INDEXFAIL) != CR7..6];

% ead-write conmand register%

CR[5..0].d = D5..0];

CR[5..0].clk = MODULE & (AL[10..0] == h"41") & SR[1] & !/VWR TE;
CR[5..0].clrn = gl obal (/ SYSRST) ;

%drives OFF LI NE LED%
/ OFFLINE = CR[ 0] ;

%bdul e interrupt status/I1D register. The interrupt status/I1D register
contains the interrupt vector which is returned during an interrupt cycle. %
INT_VEC[7..0].d = D7..0];

INT_VEC[7..0].clk = MODULE & (AL[10..0] == h"43") & SR[1] & !/VWR TE;
INT_VEC7..0].clrn = gl obal (/ SYSRST) ;

%bdul e interrupt request level register. The interrupt request is nmade
on the level selected in this register%

INT_LEV[7..0].d = D[ 15..8];

INT_LEV[7..0].clk = MODULE & (AL[10..0] == h"45") & SR[1] & !/VWR TE;



INT_LEV[7..0].clrn = gl obal (/ SYSRST) ;

%generate seven interrupt request |evel outputs%
for LEVEL in 7 to 1 generate

/IR LEVEL] = !'(INT_LEV[2..0] == LEVEL & | RQX);
end generat e;

%5 ni bbl e of input nodule interrupt vector. Qutput on input nodul e bus.
LS ni bble is input nodul e i nput bus position%

INP_INT_VEC[7..4].d = D7..4];

INP_INT_VEC[7..4].clk = MODULE & (AL[10..0] == h"47") & SR[1] & !/WRI TE;

INP_INT_VEC[7..4].clrn = gl obal (/ SYSRST) ;

9%256- byte FIFO i nput logic. FIFO uses one the three 10K10 EAB's. FIFO WRI TE
one-shot triggers if VMEbus event trigger > LAST _V101. %

FI FO cl ock = 14 M1z,

FI FO cl ockx2 = 28_MHz;

%1 FO i nput register%

FIFOREG IN7..0].d = D 7..0];

FIFOREG IN 7..0].clk = MODULE & (AL[6..0] == h"49") & SR[1] & !/WRI TE;
FIFOREG IN 7..0].clrn = gl obal (/ SYSRST);

FIFO data[7..0] = FIFOREGIN 7..0];

%1 FO wite request - FIFO REG IN nust be > LAST V101 to | oad FI FO%
FIFOWRITE[O] .ena = D 7..0] > LAST_V101;

FIFO WRI TE[ 0] . d = VCC,

FIFOWRI TE[ O] .cl k = MODULE & (AL[6..0] == h"49") & SR 1] & !/WRI TE;
FIFOWITE[O].clrn = ! FI FO WRI TE[ 1] ;

FIFOWITE[1].d = FIFOWRI TE[ 0] ;

FIFOWRITE[ 1] .cl k = 14 _MHz;

FI FO WRI TE[ 1] . cl rn = gl obal (/ SYSRST) ;

FIFO wreq = FI FO WRI TE[ 1] ;

%-1 FO data status flags%
EMPTY = FI FO enpty;
FULL = FIFO full;

%f FIFO output is available, unload FIFO and store in FIFO REF ] %
FI FO_ READ. cl k = 14_Miz;
FI FO_READ. reset = gl obal (!/ SYSRST) ;

case FIFO READ is
when SO => if ICR0] # EMPTY # FIFO REF 8] then FIFO READ = S0;
el se FI FO READ = S1;

end if;

FIFO rreq = GN\D;
when S1 => FI FO READ = S2;

FIFO rreq = VCC
when S2 => FI FO READ = S0;

FIFO rreq = GN\D;

end case;



% egi ster FIFO output - FIFOREG 8] is data available flag%
FIFO REF].ena = S2;

FIFOREF].d = (VCC, FIFO.q[7..0]);

FIFO REF].clk = 14 _Miz;

FIFOREF].clrn = /SYSRST & ! FI FO_RESET;

%-1 FO RESET resets FIFO REF] after FIFO event code is sent%
FI FO_RESET. ena = COUNT2421;

FI FO_ RESET.d = SRAM ADDRESS[ 7..0] > LAST_V101;

FI FO_RESET. cl k = gl obal (CLOCK_IN);

FI FO RESET. cl rn = gl obal (/ SYSRST) ;

YREVCLUTI ON count er %

REVOLUTI ON[ 31.. 0] . ena COUNT24[] == 23 & COUNT15[] == 14;

REVOLUTI O\[31..0].cl k gl obal (CLOCK_IN);

REVOLUTI ON[ 31..0].clrn = I REV_RESET,;

REVOLUTI ON[ 31..0] = REVOLUTION 31..0] + 1;

REV_RESET = !/ SYSRST # (MODULE & (AL[6..0] == h"48") & SR 1] & !/WRI TE);

I e %
YEVENT_CODE 256 x 8 SRAM transl ation table. Progranmmed on EPLD initialization
for contents == address by file SRAMmf (no trigger code translation).

SRAM address and SRAM q shown i n EVENT_CODE | ogi c%
Wite data from VMEbus - SRAM address[] is AL[7..0]%
SRAM we = MODULE & (AL[10..8] == 1) & SR1] & !/WR TE;

%vul tipl ex VMEbus odd-even byte data into SRAMA

if AL[O] == 0 then SRAM data[7..0] = DO 15..8];
el se SRAM data[7..0] = DO 7..0];

end if;

9%Acknowl edge a VMEbus read/wite cycle%
DDTACK. d = MODULE;

DDTACK. cl k = SR 0];

DDTACK.clrn = /SYSRST & (!/DSO # !/DS1);

%/MEbus DTACK is a logic OR of read/wite and interrupt acknow edgenment s%
/ DTACK = | (DDTACK # | DTACK) ;

%/MEbus interrupt |ogic%

WROX is set to request an interrupt if M SSED # CLOCKFAI L # | NDEXFAI L%
IRQX.d = CR 1] & CR0];

| RQX. cl k = CHANGE;

| RQX. clrn = 1| DTACK;

% CCAL is set by any foll ow ng DS0%
LOCAL. d = | RQX;

LOCAL. cl k = !/ DS0;

LOCAL. cl rn = gl obal (/ SYSRST) ;

%Enabl e interrupt status/1D byte%



STATUS.d = LOCAL & (BA[3..1] == INT_LEV[2..0]);
STATUS. cl k = | NT_SRI;
STATUS. clrn = !/ DSO;

% nterrupt cycle acknow edgenent %

I DTACK. d = LOCAL & (BA[3..1] == INT_LEV[2..0]);
| DTACK. cl k = | NT_SRO;

| DTACK. cl rn = !/ DSO;

% ACKQUT is set if the interrupt is not local or not |evel %
| ACKOUT.d = ! LOCAL # (BA[3..1] != INT_LEV[2..0]);

| ACKQUT. cl k = | NT_SRO;

| ACKQUT. clrn = I/AS;

/1 ACKOUT = ! ACKQUT,;

%3-bit shift register, clocked by 28 Mz to devel op VMEbus interrupt del ays%
INT_SR2.d = !/ ACKIN,

INT_SR[1..0].d = INT_SR 2..1].q;

INT_SR[2..0].clk = 14 _Miz;

INT_SR[2..0].clrn = !/DS0;

| NTERRUPT_LED{0].d = VCC,

| NTERRUPT _LED[ 0] . cl k = CHANGE;

| NTERRUPT_LED{ O] .clrn = !l NTERRUPT_LED{ 1] ;
| NTERRUPT_LED{1].d = | NTERRUPT_LED[ 0] ;

| NTERRUPT_LED[ 1] .clk = DI SPLAY[ 15] ;

| NTERRUPT_LED{1].clrn = gl obal (/ SYSRST) ;

/1 NTERRUPT_LED = ! (1 NTERRUPT_LED[ 0] # | NTERRUPT_LED[1]);

e i %
%82-bit T/S | ocal VMEbus data bus for data, interrupt vector, or VME status/ID
byte. VME status/ID even byte = ".", Ox2E tri-state bus nultipl exer, odd

byte in 10K10 PROM Odd data bus output is also controlled by the interrupt
STATUS flip/flop%

% WORD addr esses%
TRI _DATA[ 31..16].in = REVOLUTI ON 31..16];

case (AL[10..0]) is %ven byte addresses and LWORD%

when b"00000xxxxxx" => TRI _DATA[15..8].in = (G\D, G\D, VCC, G\D, VCC, VCC,
VCC, G\D);

when b"000010010xx" => TRI _DATA[15..8].in
when b"001xxxxxxxx" => TRl _DATA[ 15..8].in
when others => TRI _DATA[ 15..8].in = 0;
end case;

REVOLUTI ON[ 15. . 8] ;
SRAM q[ 7. . 0] ;

case (STATUS, AL[10..0]) is %odd byte addresses and LWORD%

when b"000000xxxxxx" => TRI_DATA[7..0].in = (PROMQq[7..0]);

when b"000001000001" => TRI _DATA[7..0].in (CR7..6], G\D, G\D, GND, GND,
CR1..0]);

when b"000001000011" => TRI _DATA[7..0].in

when b"000001000101" => TRI _DATA[7..0].in
INT_LEV[2..0]);

when b"000001000111" => TRI _DATA[7..0].in
G\D, G\D);

INT_VEC[7..0];
(G\D, G\D, G\D, G\D, GND,

(INP_INT_VEQ 7..4], G\D, G\D,



when b"000001001001" => TRI _DATA[7..0].in
G\D, FULL);

when b"0000010011xx" => TRI _DATA[7..0].in

when b"0001xxxxxxxx" => TRl _DATA[7..0].in

when b" Ixxxxxxxxxxx" => TRl _DATA[7..0].in

when others => TRI _DATA[ 15..8].in = 0;
end case;

(G\D, GND, G\D, G\D, GN\D, GND,

REVOLUTI ON[ 7. . 0] ;
SRAM q[ 7. . 0] ;
INT_VEC[7..0];

% nternal register connections to tri-state VMEbus dat a%
TRI _DATA[ 31..0].0e = STATUS # MODULE & /WRI TE;
D[ 31..0] = TRI_DATA[ 31..0]. out;

YBEAM CLOCK failure, CLOCKFAIL, CSR7, is determ ned by counter, CLOCK FAIL[].
The CLOCK _FAIL[] clock is the backup 56_Mtz input. CLOCK FAIL[] is reset by
the 56 MHz BEAM CLOCK whi ch cl ocks a one-shot ER OS[1..0], and generates a
CLOCK _FAI L[] reset pulse. The one-shot, is used as BEAM CLOCK coul d be
"stuck" at one or zero level. If BEAM CLOCK is |lost, CLOCK FAIL[] will begin
to count. At CLOCK FAIL[] == 7 (CLOCKFAIL), CSR7 is held set, and a VMEbus
interrupt is requested. CLOCKFAIL is reset when the BEAM CLOCK is restored. %

CLOCK FAIL[].clk = gl obal (28_Mz);

CLOCK_FAIL[].clrn = /SYSRST & ! ER OS1;
if CLOCK FAIL[] == 7 then CLOCK_FAIL[] =T,
el se CLOCK FAIL[] = CLOCK_FAIL[] + 1;

end if;
CLOCKFAI L = CLOCK _FAIL[] == T7;
CLOCK _QUT = BEAM CLOCK & ! CLOCKFAI L # 28 Mz & CLOCKFAI L;

%_ED i ndi cat or %
/ BEAM CLOCK = CLOCKFAI L;

% eset CLOCK FAIL[] if BEAM CLOCK is active%
ER 0s0.d = VCC,

ER OS0. cl k = BEAM CLOCK;

ER OSO.clrn = ' ER OS1;

ER OSl1.d = ER _OSO;

ER OS1. cl k = gl obal (28_M1z);

ER OSl.clrn = gl obal (/ SYSRST) ;

%=xnerate a 14 MHz clock fromthe 28 M1z CLOCK | N%
14 MHz.d = 114 _MHz;

14 MHz. cl k = gl obal (28_M1z);

14 MHz.clrn = gl obal (/ SYSRST) ;

UREVOLUTI ON_TICK failure, CSR6, is determ ned by counter TICK FAIL[].
The TICK FAIL[] clock is the |local index derived from CLOCK IN.
TICK FAIL[] is reset by REVOLUTI ON Tl CK whi ch cl ocks a one-shot ER OS] 2.. 3],
and generates an TICK FAIL[] reset pulse. The one-shot, is used as the
i nput could be "stuck"™ at one or zero level. If REVOLUTION. TICK is | ost,
TICK FAIL[] will begin to count. At TICK FAIL[] == 3 (I NDEXFAIL), CSR6
is held set, and a VMEbus interrupt is requested. However, as long as the



BEAM CLOCK continues, the clock dividers will continue to transnit the
revol uti on event code. %

TICK FAIL[].clk = COUNT15[ 3];

TICK FAIL[].clrn = /SYSRST & ! ER_OS3;

if TICK FAIL[].q == 3 then TICK FAIL[].d = 3;
else TICK FAIL[].d = TICK FAIL[].q + 1;
end if;

I NDEXFAIL = TICK_FAIL[] == 3;

%_ED i ndi cat or %
/ REVOLUTI ON_TI CK = | NDEXFAI L;

%Weset TICK FAIL[] if REVOLUTION. TICK is active%

ER 0S2.d = VCC,

ER OS2. cl k = REVOLUTI ON_TI CK;

ER OS2.clrn = ' ER CS3;

ER 0S3.d = ER _0S2;

ER OS3. cl k = gl obal (28_M1z);

ER OS3.clrn = gl obal (/ SYSRST) ;

R e %
%HE REVOLUTI ON_TI CK | NPUT MUST BE ADJUSTED TO OCCUR AFTER THE BEAM CLOCK%

N I T I %

%hen RF BEAM CLOCK and REVOLUTI ON Tl CK are present, w thout synchronization
there could be two phases of the 14.076 Mz EVENT_LINK cl ock derived from
BEAM CLOCK. The beam synchronous encoder nodul e EVENT_LI NK out put coul d be
a half cell off as it is restarted. The REVOLUTI ON_TI CK provi des the
synchroni zati on. REVOLUTION. TICK i s a pul se indicating the beam passage at
the 4 o' clock wall current nonitor. 28.152 MHz represents 360 RF buckets. %

%Bynchroni ze REVOLUTI ON_TI CK to CLOCK | N%
SYNC _OS[0] . d = VCC,

SYNC _OS[ 0] . cl k = REVOLUTI ON_TI CK;

SYNC OS[0].clrn = ! SYNC OS[ 1] ;

SYNC OS[1].d = SYNC COS[ 0] ;

SYNC OS[1].cl k = gl obal (CLOCK_IN);

SYNC OS[1].clrn = gl obal (/ SYSRST) ;

%8ynchroni ze beam synchronous event |ink to REVOLUTI ON_TI CK
COUNT24[] generates a single event cycle.
COUNT15[] generates 15 event cycles/revol uti on%
COUNT24[].clk = gl obal (CLOCK_IN);
COUNT24[].clrn = gl obal (/ SYSRST);

if SYNC_OS[1] then COUNT24[] = 2;

el sif COUNT24[] == 23 then COUNT24[] = O0;
el se COUNT24[] = COUNT24[] + 1;
end if;

COUNT15[].ena = COUNT24[] == 23;
COUNT15[].clk gl obal (CLOCK_IN);
COUNT15[].clrn = /SYSRST & ! SYNC OS[ 1] ;



if COUNT15[] == 14 then COUNT15[] = O;
el se COUNT15[] = COUNT15[] + 1;
end if;

%/101 i nput nodul e bus:
See INP_ADDR for the five MSB's of a V101 input nodul e address.
See INP_INT_VEC[7..4] for register containing the four MSB's of the V101
i nput nodul e interrupt vector.%
%/101 i nput nodul e bus cl ock which drives the input nodule priority |ogic%

%EXT_EVENT[7..0] latches the highest priority V101 nodul e trigger byte.
EXT_EVENT[ 8] is the input data bus busy flag. %

EXT_EVENT[8..0].d = (VCC, TRIGGER[7..0]);

EXT_EVENT[ 8..0].cl k = !/ TAKE_DATA;

EXT_EVENT[8..0].clrn = I CLEAR_ EXT_EVENT & / SYSRST,;

9BUSY out put starts the V101 i nput nodules priority dai sy chain. BUSY neans
that EXT_EVENT[] contains an event trigger, wait till it enpties%
/ BUSY = EXT_EVENT[ 8] == 0;

% f SRAM ADDRESS[] is in the input bus range, reset EXT_EVENT[] register.%
CLEAR_EXT_EVENT = COUNT2421 & SRAM ADDRESS[7..0] > 1

& SRAM ADDRESS[ 7..0] < LAST V101 + 1;
COUNT2421. ena = READY;
COUNT2421.d = COUNT24[] == 20;
COUNT2421. cl k = gl obal (CLOCK_IN);
COUNT2421.clrn = gl obal (/ SYSRST) ;

%8ynchroni ze EXT_EVENT[ 8] flag to | ocal clock%
EXTERNAL. ena = COUNT24[] == 23;

EXTERNAL. d = EXT_EVENT[ 8] ;

EXTERNAL. cl k = gl obal (CLOCK_I N);

EXTERNAL. cl rn = gl obal (/ SYSRST) ;

%ass event trigger code through SRAMto translate into event code. See
nodul e registers for SRAM we and SRAM data[]. SRAM address is VMEbus,
derived from REVCOLUTI ON_TI CK (COUNT15[] == 0), EXT_EVENTI[], or FIFO outputs.%
i f MODULE then SRAM ADDRESS[7..0] = AL[7..0];
el sif COUNT15[] == 0 then SRAM ADDRESS[7..0] = 1;
el sif EXTERNAL t hen SRAM ADDRESS[7..0] = EXT_EVENT[7..0];
elsif FIFO REG 8] then SRAM ADDRESS[7..0] = FIFO REF 7..0];
el se SRAM ADDRESS[7..0] = 0;
end if;

SRAM addr ess[7..0] = SRAM ADDRESS[ 7. .0];

[1-ena = COUNT24[] == 4;

[1].d = SRAMq[7..0];
EVENT_CODE[].cl k = gl obal (CLOCK_IN);

[1-clrn = gl obal (/ SYSRST) ;

YREADY to transmit if EVENT_CODE[] != O at COUNT24[] == 3%
READY. ena = COUNT24[] == 3;



READY. d = SRAM ADDRESS[7..0] != O;
READY. cl k = gl obal (CLOCK_I N);

READY. cl rn = gl ob

%Al | ow VMEbus acc

al (/ SYSRST) ;

ess i f EVENT_CODE[] == 0%

ENA VME. d = (! ENA VME & ! READY & COUNT24[] == 4)
# (ENA VME & COUNT24[] != 16);

ENA VME.clk = glo
ENA VME.clrn = gl

% i ght BEAM LI NK
EVENT_LED[ 0] . d =
EVENT_LED[ 0] . cl k
EVENT_LEDJ O] .clrn
EVENT_LED[ 1] .d =
EVENT_LED[ 1] . cl k
EVENT_LEDJ 1] .clrn

bal (CLOCK_ I N);
obal (/ SYSRST) ;

LED as event is transmtted%

VCC,

= READY;

= EVENT_LED] 1];
EVENT_LED[ 0] ;
= DI SPLAY[ 15] ;

= gl obal (/ SYSRST) ;

/EVENT_LED = ! (EVENT_LEDf 0] # EVENT_LED{ 1]);

% ight V101 trigg
V101_EVENT_LED 0]

V101_EVENT_LED[ 0] .

V101_EVENT_LED] 0]
V101_EVENT_LED 1]
V101_EVENT_LED 1]
V101_EVENT_LED 1]

er LED as event is transmtted%
.d = SRAM ADDRESS[7..0] > 1
& SRAM ADDRESS[ 7..0] < LAST V101 + 1;
cl k = READY,
.clrn = I'V101_EVENT_LEOQ 1];
.d = V101_EVENT_LEQ 0];
.cl k = DI SPLAY[ 15];
.clrn = gl obal (/ SYSRST) ;

/V101_EVENT_LED = ! (V101 EVENT LED[ 0] # V101 EVENT LED[1]);

%ight FIFO trigger LED as event is transmtted%

FI FO EVENT_LEDy O] .d = SRAM ADDRESS[7..0] > LAST_V101;
FI FO_EVENT_LED 0] . cl k = READY;

FI FO EVENT_LEDy O] .clrn = ! FI FO_ EVENT_LED] 1] ;

FI FO EVENT_LEQ 1] .d = FI FO_EVENT_LED] 0] ;

FI FO_ EVENT_LED 1] .cl k = DI SPLAY[ 15];

FI FO EVENT_LEDJ 1] .clrn = gl obal (/ SYSRST);

/ FI FO_EVENT_LED = ! (FI FO EVENT_LED[ 0] # FI FO EVENT LED[1]);

Y%EVENT_LI NK gener at or %
case COUNT24[] is

when 0 => LINK = GN\D; %top 1 second cell %
when 1 => LINK = VCC, %stop 2 first cell %
when 2 => LINK = GN\D; %stop 2 second cell %
when 3 => LINK = VCC, Ystart first cell %

when 4 => if I READY then LINK = G\D; %start second cell %

el se LINK = VCC,
end if;
when 5 => if EVENT _LINKL then LINK = GND; %even first cell %
el se LINK = VCC,
end if;



when

when

when

when

when

when

when

when

when

when

when

when

when

when

when

when

10 => if READY & (EVENT_LINK1 $ EVENT_CODE[5]) then LINK

11

12

13

14

15

16

17

18

19

20

21

=> if READY & (EVENT_LINK1 $ EVENT_CODE[7]) then LINK

el se LINK = GND;
end if;
=> if EVENT_LINK1 then LINK = G\D,
el se LINK = VCC,
end if;

=> if READY & (EVENT_LINK1 $ EVENT_CODE[6]) then LINK

el se LINK = GND;
end if;
=> if EVENT_LINK1 then LINK = G\D,
el se LINK = VCC,
end if;

el se LINK = GND;
end if;
=> if EVENT_LINK1 then LINK = GN\D,
el se LINK = VCC,
end if;

=> if READY & (EVENT_LINK1 $ EVENT_CODE[4]) then LINK

el se LINK = GND;
end if;
=> if EVENT_LINK1 then LINK = GN\D,
el se LINK = VCC,
end if;

=> if READY & (EVENT_LINK1 $ EVENT_CODE[3]) then LINK

el se LINK = GND;
end if;
=> if EVENT_LINK1 then LINK = GN\D,
el se LINK = VCC,
end if;

=> if READY & (EVENT_LINK1 $ EVENT_CODE[2]) then LINK

el se LINK = GND;
end if;
=> if EVENT_LINK1 then LINK = GN\D,
el se LINK = VCC,
end if;

=> if READY & (EVENT_LINK1 $ EVENT_CODE[1]) then LINK

el se LINK = GND;
end if;
=> if EVENT_LINK1 then LINK = G\D,
el se LINK = VCC,
end if;

=> if READY & (EVENT_LINK1 $ EVENT_CODE[0]) then LINK

el se LINK = GND;
end if;
=> if EVENT_LINK1 then LINK = G\D,
el se LINK = VCC,
end if;

when 22 => LINK = G\D;
when 23 => LINK = VCC
end case;

%ix first cell %

%ive first cell %

% our first cell %

% hree first cell %

%wo first cell %

%ne first cell %

%zero first cell %

Yparity first cell %

VCC,

VCC,

VCC,

VCC,

VCC,

VCC,

VCC,;

VCC,

Yparity second cell %

Y%stop 1 first cell%

% hree EVENT_LINK outputs to drive two ECL & one TTL buffers%
EVENT_LINK[3..1].d = LINK
EVENT_LINK[3..1].clk = global (CLOCK_IN);

%/’seccel | %

Y%6seccel | %

bsecel | %

%lsecel | %

9%8secel | %

%@secel | %

% secel | %

%secel | %



EVENT_LINK[3..1].clrn = gl obal (/ SYSRST) ;

end;



